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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable displaying a picture of a NTSC system, m 
a PAL system, or a SECAM system with high reliability, at a low manufacturing 
cost, and with high quality. 

SOLUTION: This device is provided with a pixel display section 21 having a 
pixel electrode 1 1 arranged in a matrix state, gate lines 1 3A, 1 3B arranged 
alternately which apply scanning voltage to each pixel electrode 1 1 arranged in 
the direction of row, first and second scanning circuits 22A, 22B for driving 
gate lines connected to each gate line 13A, 13B and generating respectively 
scanning voltage applied to the gate lines, first and second picture signal input 
lines 23A, 23B connected to signal lines 14 and inputting a picture signal, a 
scanning circuit 25 for driving a signal line connected to each pixel signal input 
line and controlling the signal lines 14. The signal lines being adjacent each 
other connected to the picture signal input lines 23A, 23B being different 
respectively, and scanning circuits 22A, 22B for driving each gate line are 
independently connected to gate lines being adjacent each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pixel display which has two or more pixel electrodes arranged in the shape of a matrix 
array, and the thin film transistor which controls a picture signal for this every pixel electrode, The gate 
line which impresses a scan electrical potential difference for every gate electrode of said thin film 
transistor of said pixel electrode located in a line with a line writing direction among said two or more 
pixel electrodes, The signal line which impresses a signal level for said every pixel electrode located in a 
line in the direction of a train among said two or more pixel electrodes, At least two scanning circuits for 
gate line actuation which generate the scan electrical potential difference which connects with said 
each gate line and is impressed to this gate line, The picture signal input line which is connected to said 
signal line and inputs a picture signal from the exterior, It connects with said picture signal input line, 
and has the scanning circuit for signal-line actuation which consists of a thin film transistor which 
controls said signal line. Said each scanning circuit for gate line actuation Liquid crystal display 
equipment characterized by connecting with said gate line which adjoins mutually [ consist of a thin film 
transistor and ] independently, respectively. 

[Claim 2] Said signal line which said two or more picture signal input lines are prepared, and adjoins 
mutually is liquid crystal display equipment according to claim 1 characterized by connecting with said 
different picture signal input line, respectively. 

[Claim 3] The pixel display which has two or more pixel electrodes arranged in the shape of a matrix 
array, and the thin film transistor which controls a picture signal for this every pixel electrode, The gate 
line which impresses a scan electrical potential difference for every gate electrode of said thin film 
transistor of said pixel electrode located in a line with a line writing direction among said two or more 
pixel electrodes, The signal line which impresses a signal level for said every pixel electrode located in a 
line in the direction of a train among said two or more pixel electrodes, At least two scanning circuits for 
gate line actuation which generate the scan electrical potential difference which connects with said 
each gate line and is impressed to this gate line, The picture signal input line which is connected to said 
signal line and inputs a picture signal from the exterior, It connects with said picture signal input line, 
and has the scanning circuit for signaHine actuation which consists of a thin film transistor which 
controls said signal line. Said each scanning circuit for gate line actuation It is the actuation approach of 
the liquid crystal display equipment independently connected with said gate line which adjoins mutually 
[ consist of a thin film transistor and ], respectively. Said two or more scanning circuits for gate line 
actuation are the actuation approaches of the liquid crystal display equipment characterized by choosing 
simultaneously said gate line which adjoins mutually by the pulse signal inputted respectively 
independently and simultaneous. 

[Claim 4] The pixel display which has two or more pixel electrodes arranged in the shape of a matrix 
array, and the thin film transistor which controls a picture signal for this every pixel electrode. The gate 
line which impresses a scan electrical potential difference for every gate electrode of said thin film 
transistor of said pixel electrode located in a line with a line writing direction among said two or more 
pixel electrodes, The signal line which impresses a signal level for said every pixel electrode located in a 
line in the direction of a train among said two or more pixel electrodes, At least two scanning circuits for 
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gate line actuation which generate the scan electrical potential difference which connects with said 
each gate line and is impressed to this gate line, The picture signal input line which is connected to said 
signal line and inputs a picture signal from the exterior, It connects with said picture signal input line, 
and has the scanning circuit for signaHine actuation which consists of a thin film transistor which 
controls said signal line. Said each scanning circuit for gate line actuation It is the actuation approach of 
the liquid crystal display equipment independently connected with said gate line which adjoins mutually 
[ consist of a thin film transistor and ], respectively. Said two or more scanning circuits for gate line 
actuation are the actuation approaches of the liquid crystal display equipment characterized by making 
it delayed mutually and choosing said gate line which adjoins mutually by delaying the pulse signal for 
actuation, respectively and inputting it. 

[Claim 5] The pixel display which has two or more pixel electrodes arranged in the shape of a matrix 
array, and the thin film transistor which controls a picture signal for this every pixel electrode, The gate 
line which impresses a scan electrical potential difference for every gate electrode of said thin film 
transistor of said pixel electrode located in a line with a line writing direction among said two or more 
pixel electrodes, The signal line which impresses a signal level for said every pixel electrode located in a 
line in the direction of a train among said two or more pixel electrodes, At least two scanning circuits for 
gate line actuation which generate the scan electrical potential difference which connects with said 
each gate line and is impressed to this gate line, The picture signal input line which is connected to said 
signal line and inputs a picture signal from the exterior, It connects with said picture signal input line, 
and has the scanning circuit for signal-line actuation which consists of a thin film transistor which 
controls said signal line. Said each scanning circuit for gate line actuation It is the actuation approach of 
the liquid crystal display equipment independently connected with said gate line which adjoins mutually 
[ consist of a thin film transistor and ], respectively. Said each scanning circuit for gate line actuation 
The actuation approach of the liquid crystal display equipment characterized by changing and choosing 
the combination of said gate lines which adjoin mutually by changing the input timing of the pulse signal 
inputted, respectively for every field for every field. 

[Claim 6] The pixel display which has two or more pixel electrodes arranged in the shape of a matrix 
array, and the thin film transistor which controls a picture signal for this every pixel electrode, The gate 
line which impresses a scan electrical potential difference for every gate electrode of said thin film 
transistor of said pixel electrode located in a line with a line writing direction among said two or more 
pixel electrodes, The signal line which impresses a signal level for said every pixel electrode located in a 
line in the direction of a train among said two or more pixel electrodes, At least two scanning circuits for 
gate line actuation which generate the scan electrical potential difference which connects with said 
each gate line and is impressed to this gate line, Two or more picture signal input lines which are 
connected to said signal line and input a picture signal from the exterior, Said signal line which is 
connected to said picture signal input line, is equipped with the scanning circuit for signaHine actuation 
which consists of a thin film transistor which controls said signal line, and adjoins mutually It connects 
with said picture signal input line different, respectively. Said each scanning circuit for gate line 
actuation The polarity of the signal level impressed to one signal line among said signal lines which are 
the actuation approaches of the liquid crystal display equipment independently connected with said gate 
line which adjoins mutually [ consist of a thin film transistor and ], respectively, and adjoin mutually, The 
actuation approach of the liquid crystal display equipment characterized by impressing so that it may 
become reverse mutually [ the polarity of the signal level impressed to the signal line of another side ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the liquid crystal display 
equipment and its actuation approach of the active-matrix mold which has a thin film transistor in a 
switching element. 
[0002] 

[Description of the Prior Art] In recent years, high definition-ization of the liquid crystal display 
equipment of an active-matrix mold is progressing, and the liquid crystal display equipment which has 
the number of scanning lines exceeding 480 which are the number of scanning lines required to display 
the image (NTSC system, a PAL system, or SECAM system) of general TV broadcast is developed. 
[0003] Since there are only the about 240 scanning lines into 1 field, the picture signal of NTSC system, 
a PAL system, or an SECAM system needs interlaced scanning. On the other hand, since a flicker 
(blinking) increases and interlaced scanning of a liquid crystal display is impossible like CRT of the usual 
TV, it is scanning sequentially. Here, after scanning a certain scanning line, interlaced scanning is a 
scanning mode which scans only the scanning line over which it jumped in the last field, when the one- 
eyed scanning line is flown, the 2nd scanning line is scanned and it changes in the next field. On the 
other hand, sequential scanning is a scanning mode which scans the scanning line from the end of the 
image display section in order to the other end. 

[0004] Hereafter, conventional liquid crystal display equipment is explained, referring to a drawing. 
[0005] Drawing 6 is the block block diagram of conventional liquid crystal display equipment. As shown in 
drawing 6 , in order to display the image of NTSC system, a PAL system, or an SECAM system using 
the liquid crystal display equipment by the progressive broadcasting method, two or more circuits for 
time amount transform processing are needed for each preceding paragraph of the vertical driver 106 
which is the level driver 105 and the scanning circuit for gate line actuation which are a scanning circuit 
for signal-line actuation. 

[0006] The picture signal specifically digitized by the A/D-conversion circuit 101 at the memory 
apparatus 102 after changing a picture signal into a digital signal from an analog signal is memorized, and 
after predetermined time amount passes by the timing controller 104, time amount transform processing 
which changes into an analog signal the picture signal digitized by the D/A conversion circuit 103 is 
performed. A picture signal is outputted to each driver 105,106 of a liquid crystal display 107 after this 
transform processing. 

[0007] Thereby, while the scanning line in 1 field is convertible for about 480 [ same ] as the scanning- 
line number of a liquid crystal display, it is changed into sequential scanning from interlaced scanning, 
and a high-definition image can be displayed on a liquid crystal display 107. However, since each circuits 
101-104 for time amount transform processing are needed, it has the problem that the magnitude of the 
whole equipment will become large. 

[0008] Then, if the "two-line simultaneous actuation" method currently indicated by "JP,7-72830,A" is 
adopted, scanning-line 2 duty of a liquid crystal display can be scanned by the scan of the one scanning 
line of a picture signal. Thereby, into 1 field, even if it is the liquid crystal display which has 480 or more 
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linear-scanning lines, since the problem that a flicker increases the picture signal whose scanning line is 
about 240 since all the scanning lines can be driven by sequential scanning is avoidable, the circuit for 
time amount transform processing becomes unnecessary, consequently the magnitude of the circuit of 
the whole equipment can be reduced. 

[0009] Hereafter, the liquid crystal display equipment of the conventional "two-line simultaneous 
actuation" method currently indicated by "JP,7-72830,A" is explained based on a drawing. 
[0010] Drawing 7 is the block diagram of the liquid crystal display equipment of the conventional "two- 
line simultaneous actuation" method. Two or more pixel electrodes 1 1 1 with which this liquid crystal 
display equipment was arranged in the shape of a matrix array in drawing 7 , The thin film transistor 112 
which controls a picture signal every pixel electrode 111, The gate lines 1 13A and 1 13B which are 
arranged by turns for every gate electrode of the thin film transistor 1 12 located in a line with a line 
writing direction among two or more pixel electrodes 111, and impress a scan electrical potential 
difference, The signal line 1 14 which impresses a signal level every pixel electrode 1 1 1 located in a line 
in the direction of a train among two or more pixel electrodes 111, 1st scanning circuit 1 15A for gate 
line actuation which generates the scan electrical potential difference which connects with each gate 
line 1 13A, and is impressed to gate line 1 13A, It connected with each gate line 1 13B, and has 2nd 
scanning circuit 1 15B for gate line actuation which generates the scan electrical potential difference 
impressed to gate line 1 13B, and the scanning circuit 1 16 for signal-line actuation which generates the 
signal level for images impressed to a signal line 114. 

[0011] Hereafter, if actuation of the constituted above liquid crystal display equipments is summarized, 
as shown in drawing 7 It is the gate storage mold structure which forms storage capacitance 1 17 
between gate line 1 13B (or 1 13A) of the preceding paragraph of gate line 1 13A (or 1 13B), and a thin film 
transistor 1 12. For example, after turning ON simultaneously the k-th gate line 1 13A and k+1st gates 
line 1 13B, k-th gate line 1 13A is previously made into an OFF state. Thereby, even if it is gate storage 
mold structure, two-line simultaneous actuation is enabled. 
[0012] 

[Problem(s) to be Solved by the Invention] However, as for the liquid crystal display equipment of said 
conventional "two-line simultaneous actuation" method, satisfaction was not fully obtained by the image 
quality list in respect of dependability and cost. 

[0013] This invention aims at enabling it to display the image of NTSC system, a PAL system, or an 

SECAM system on high definition by high-reliability and low cost in view of this point. 

[0014] 

[Means for Solving the Problem] In order to attain the aforementioned object, this invention constitutes 
the scanning circuit for signal-line actuation, and the scanning circuit for gate line actuation by the thin 
film transistor, and considers them as a configuration equipped with at least two scanning circuits for 
gate line actuation independently connected with the gate line which adjoins mutually, respectively. 
[0015] The solution means which invention of claim 1 provided concretely The pixel display which has 
two or more pixel electrodes arranged in the shape of a matrix array in liquid crystal display equipment, 
and the thin film transistor which controls a picture signal for this every pixel electrode, The gate line 
which impresses a scan electrical potential difference for every gate electrode of said thin film 
transistor of said pixel electrode located in a line with a line writing direction among said two or more 
pixel electrodes, The signal line which impresses a signal level for said every pixel electrode located in a 
line in the direction of a train among said two or more pixel electrodes, At least two scanning circuits for 
gate line actuation which generate the scan electrical potential difference which connects with said 
each gate line and is impressed to this gate line, The picture signal input line which is connected to said 
signal line and inputs a picture signal from the exterior, It connects with said picture signal input line, 
and has the scanning circuit for signal-line actuation which consists of a thin film transistor which 
controls said signal line. Said each scanning circuit for gate line actuation It consists of a thin film 
transistor, and considers as the configuration independently connected with said gate line which adjoins 
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mutually, respectively. 

[0016] Since it connects with the gate line which is independently equipped with at least two scanning 
circuits for gate line actuation, and adjoins mutually by the configuration of claim 1 independently, 
respectively, while a two-line simultaneous actuation method is certainly employable, an adjoining gate 
line can be delayed and can be made to drive. 

[0017] Said signal line with which said two or more picture signal input lines are prepared in the 
configuration of claim 1, and invention of claim 2 adjoins mutually adds the configuration connected to 
said different picture signal input line, respectively. 

[0018] By the configuration of claim 2, two or more picture signal input lines are prepared, and since the 
signal line which adjoins mutually is connected to a picture signal input line different, respectively, the 
polarity of the picture signal impressed to a signal line can be reversed easily mutually. 
[0019] The pixel display which has two or more pixel electrodes with which the solution means which 
invention of claim 3 provided was arranged in the shape of a matrix array, and the thin film transistor 
which controls a picture signal for this every pixel electrode, The gate line which impresses a scan 
electrical potential difference for every gate electrode of said thin film transistor of said pixel electrode 
located in a line with a line writing direction among said two or more pixel electrodes, The signal line 
which impresses a signal level for said every pixel electrode located in a line in the direction of a train 
among said two or more pixel electrodes, At least two scanning circuits for gate line actuation which 
generate the scan electrical potential difference which connects with said each gate line and is 
impressed to this gate line, The picture signal input line which is connected to said signal line and inputs 
a picture signal from the exterior, It connects with said picture signal input line, and has the scanning 
circuit for signal-line actuation which consists of a thin film transistor which controls said signal line. 
Said each scanning circuit for gate line actuation Consist of a thin film transistor and it is aimed at the 
actuation approach of the liquid crystal display equipment independently connected with said gate line 
which adjoins mutually, respectively. Said two or more scanning circuits for gate line actuation are 
considered as the configuration which chooses simultaneously said gate line which adjoins mutually by 
the pulse signal inputted respectively independently and simultaneous. 

[0020] Since the gate line which two or more scanning circuits for gate line actuation adjoin mutually by 
the configuration of claim 3 is chosen simultaneously, a two-line simultaneous actuation method is 
certainly realizable with the pulse signal inputted respectively independently and simultaneous. 
[0021] The pixel display which has two or more pixel electrodes with which the solution means which 
invention of claim 4 provided was arranged in the shape of a matrix array, and the thin film transistor 
which controls a picture signal for this every pixel electrode, The gate line which impresses a scan 
electrical potential difference for every gate electrode of said thin film transistor of said pixel electrode 
located in a line with a line writing direction among said two or more pixel electrodes, The signal line 
which impresses a signal level for said every pixel electrode located in a line in the direction of a train 
among said two or more pixel electrodes, At least two scanning circuits for gate line actuation which 
generate the scan electrical potential difference which connects with said each gate line and is 
impressed to this gate line, The picture signal input line which is connected to said signal line and inputs 
a picture signal from the exterior, It connects with said picture signal input line, and has the scanning 
circuit for signal-line actuation which consists of a thin film transistor which controls said signal line. 
Said each scanning circuit for gate line actuation Consist of a thin film transistor and it is aimed at the 
actuation approach of the liquid crystal display equipment independently connected with said gate line 
which adjoins mutually, respectively. Said two or more scanning circuits for gate line actuation are 
considered as the configuration which you make it delayed mutually and chooses said gate line which 
adjoins mutually by delaying the pulse signal for actuation, respectively and inputting it. 
[0022] Since two or more scanning circuits for gate line actuation make it delayed mutually and choose 
said gate line which adjoins mutually by delaying the pulse signal for actuation, respectively and inputting 
it, while a two-line simultaneous actuation method is certainly realizable with the configuration of claim 
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4, the pulse signal impressed to the 2nd line to the 1st line is delayable. 

[0023] The pixel display which has two or more pixel electrodes with which the solution means which 
invention of claim 5 provided was arranged in the shape of a matrix array, and the thin film transistor 
which controls a picture signal for this every pixel electrode, The gate line which impresses a scan 
electrical potential difference for every gate electrode of said thin film transistor of said pixel electrode 
located in a line with a line writing direction among said two or more pixel electrodes, The signal line 
which impresses a signal level for said every pixel electrode located in a line in the direction of a train 
among said two or more pixel electrodes, At least two scanning circuits for gate line actuation which 
generate the scan electrical potential difference which connects with said each gate line and is 
impressed to this gate line, The picture signal input line which is connected to said signal line and inputs 
a picture signal from the exterior. It connects with said picture signal input line, and has the scanning 
circuit for signal-line actuation which consists of a thin film transistor which controls said signal line. 
Said each scanning circuit for gate line actuation It consists of a thin film transistor, and is aimed at the 
actuation approach of the liquid crystal display equipment independently connected with said gate line 
which adjoins mutually, respectively. Said each scanning circuit for gate line actuation By changing the 
input timing of the pulse signal inputted, respectively for every field, it considers as the configuration 
which changes and chooses the combination of said gate lines which adjoin mutually for every field. 
[0024] Since each scanning circuit for gate line actuation changes and chooses the combination of the 
gate lines which adjoin mutually by changing the input timing of the pulse signal inputted, respectively for 
every field for every field by the configuration of claim 5, while a two-line simultaneous actuation 
method is certainly realizable, vertical definition does not deteriorate. 

[0025] The pixel display which has two or more pixel electrodes with which the solution means which 
invention of claim 6 provided was arranged in the shape of a matrix array, and the thin film transistor 
which controls a picture signal for this every pixel electrode, The gate line which impresses a scan 
electrical potential difference for every gate electrode of said thin film transistor of said pixel electrode 
located in a line with a line writing direction among said two or more pixel electrodes, The signal line 
which impresses a signal level for said every pixel electrode located in a line in the direction of a train 
among said two or more pixel electrodes, At least two scanning circuits for gate line actuation which 
generate the scan electrical potential difference which connects with said each gate line and is 
impressed to this gate line, Two or more picture signal input lines which are connected to said signal line 
and input a picture signal from the exterior, Said signal line which is connected to said picture signal 
input line, is equipped with the scanning circuit for signal-line actuation which consists of a thin film 
transistor which controls said signal line, and adjoins mutually It connects with said picture signal input 
line different, respectively. Said each scanning circuit for gate line actuation Consist of a thin film 
transistor and it is aimed at the actuation approach of the liquid crystal display equipment independently 
connected with said gate line which adjoins mutually, respectively. The polarity of the signal level 
impressed to one signal line among said signal lines which adjoin mutually, and the polarity of the signal 
level impressed to the signal line of another side add the configuration impressed so that it may become 
reverse mutually. 

[0026] The signal line which has two or more picture signal input lines which input a picture signal, and 
adjoins mutually from the exterior by the configuration of claim 6 The polarity of the signal level 
impressed to one signal line among the signal lines which adjoin mutually for the liquid crystal display 
equipment connected to a picture signal input line different, respectively, Since it is impressed so that it 
may become reverse mutually [ the polarity of the signal level impressed to the signal line of another 
side ], reversal actuation for every pixel of an indispensable line writing direction can be easily 
performed to the pixel electrode by liquid crystal. 
[0027] 

[Embodiment of the Invention] 

(1st operation gestalt) The 1st operation gestalt of this invention is explained, referring to a drawing. 
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[0028] Drawing 1 is the block diagram of the liquid crystal display equipment concerning the 1st 
operation gestalt of this invention. The pixel display 21 which this liquid crystal display equipment 
becomes from two or more pixel electrodes 1 1 arranged in the shape of a matrix array in drawing 1 , The 
gate lines 13A and 13B which impress the scan electrical potential difference arranged by turns for 
every gate electrode of the thin film transistor 12 which controls a picture signal every pixel electrode 
1 1, and the thin film transistor 12 located in a line with a line writing direction among two or more pixel 
electrodes 1 1, The signal line 14 which impresses a signal level every pixel electrode 11 located in a line 
in the direction of a train among two or more pixel electrodes 11, 1st scanning circuit 22A for gate line 
actuation which generates the scan electrical potential difference which connects with each gate line 
13A, and is impressed to gate line 13A, 2nd scanning circuit 22B for gate line actuation which generates 
the scan electrical potential difference which connects with each gate line 13B, and is impressed to gate 
line 13B, 1st picture signal input-line 23A and 2nd picture signal input-line 23B into which it is arranged 
in the gate lines 13A and 13B to the up side within the field of the pixel display 21 by parallel, and a 
picture signal is independently inputted from the exterior, Either of the 1st and 2nd picture signal input 
lines 23A and 23B and one source drain electrode are connected. The analog switch transistor 24 which 
consists of a thin film transistor which controls the picture signal which a signal line 14 and the source 
drain electrode of another side are connected, and is impressed to a signal line 14, The scanning circuit 
25 for signal-line actuation which consists of a thin film transistor which is connected to the gate 
electrode of each analog switch transistor 24, controls the analog switch transistor 24, and adjusts the 
brightness of an image, 1st data pulse input terminal 26A which is connected to 1st scanning circuit 22A 
for gate line actuation, and impresses a data pulse to gate line 13A, 1st clock pulse input terminal 27A 
which is connected to 1st scanning circuit 22A for gate line actuation, and takes the timing of a data 
pulse of operation, 2nd data pulse input terminal 26B which is connected to 2nd scanning circuit 22B for 
gate line actuation, and impresses a data pulse to gate line 13B, It connected with 2nd scanning circuit 
22B for gate line actuation, and has 2nd clock pulse input terminal 27B which takes the timing of a data 
pulse of operation. 

[0029] One pixel which it comes to surround with two gate lines 13A and 13B and two signal lines 14 
consists of a counterelectrode 16 of the pixel electrode 1 1, a thin film transistor 12, the equivalent 
capacity 15 that liquid crystal has, and the pixel electrode 11, storage capacitance 17 which 
accumulates a signal charge, and a storage capacitance line 18. 

[0030] 1st scanning circuit 22A for gate line actuation arranged on the left-hand side of the image 
display section 21 drives odd-numbered gate line 13A, and 2nd scanning circuit 22B for gate line 
actuation drives even-numbered gate line 13B. 

[0031] The 1st and 2nd picture signal input lines 23A and 23B transmit the picture signal of the odd- 
numbered signal line 14 and the even-numbered signal line 14, respectively, and signal-line 14 comrades 
which adjoin mutually are connected so that a different picture signal may be inputted. 
[0032] Hereafter, the actuation approach of the liquid crystal display equipment constituted as 
mentioned above is explained. 

[0033] Drawing 2 (a) expresses each pulse input timing of each 1st and 2nd scanning circuits for gate 
line actuation, and (b) expresses the voltage waveform of the gate line in (a). As shown in drawing 2 (a), 
the 1st data pulse and 1st clock pulse are a pulse impressed to 1st scanning circuit 22A for gate line 
actuation shown in drawing 1 , and the 2nd data pulse and 2nd clock pulse are a pulse impressed to 2nd 
scanning circuit 22B for gate line actuation shown in drawing 1 . 

[0034] As opposed to the gate lines 13A and 13B which the 1st and 2nd scanning circuits 22A and 22B 
for gate line actuation operated independently mutually, and were arranged by turns as a description of 
this operation gestalt While 1st scanning circuit 22A for gate line actuation and gate line 13A are 
connected Since 2nd scanning circuit 22B for gate line actuation and gate line 13B are connected and 
the gate line which adjoins mutually can be simultaneously made into an ON state, a two-line 
simultaneous actuation method is realizable. 
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[0035] Moreover, since both the 1 st and 2nd scanning circuits 22A and 22B for gate line actuation and 
the scanning circuit 25 for signaHine actuation are constituted by the thin film transistor, it is reliable 
and cost can also reduce them. 

[0036] Furthermore, if timing which generates the 1st clock pulse and 2nd clock pulse is set to deltat as 
shown in drawing 2 (a) When deltat is set as the forward value of the specified quantity, as it will 
become perfect two-line simultaneous actuation if deltat is set as 0, and it is shown in drawing 2 (b) If a 
number with a younger gate wire gage is used as the preceding paragraph (the scanning circuit 25 side 
for signal-line actuation in the image display section 21 shown in drawing 1 ), rather than the gate line 
14 of the preceding paragraph, the latter gate line 14 can be delayed and it can change into a selection 
condition. 

[0037] According to the delay actuation method which is delayed and is changed into a selection 
condition, since the flicker of a screen is reduced, a high-definition display is attained. 
[0038] Next, drawing 3 (a) and (b) express each pulse input timing of each 1st and 2nd scanning circuits 
for gate line actuation in odd number and the even number field, and the voltage waveform of a gate line. 
Here, each gate linear-scanning circuits 22A and 22B of both indicated to be the fields to drawing 1 
point out the period which scans the pixel display 21 for from a forefront stage to the last stage. As 
shown in drawing 3 (a), the 1st data pulse and 1st clock pulse in the odd number field are a pulse 
impressed to 1st scanning circuit 22A for gate line actuation shown in drawing 1 , and the 2nd data 
pulse and 2nd clock pulse are a pulse impressed to 2nd scanning circuit 22B for gate line actuation 
shown in drawing 1 , and are the same also in drawing 3 (b). 

[0039] In the odd number field shown in drawing 3 (a), since the 2nd clock pulse is an ON state mostly 
when the 1st clock pulse is an OFF state, the 1st gate line and the 2nd gate line will not be in a 
selection condition. 

[0040] On the other hand, since the 2nd clock pulse is also an ON state mostly in the even number field 
shown in drawing 3 (a) when the 1st clock pulse is an ON state, the 1st gate line and the 2nd gate line 
will be in a selection condition almost simultaneous. 

[0041] Thus, as shown in drawing 1 , the 1st and 2nd scanning circuits 22A and 22B for gate line 
actuation operate independently mutually, and, moreover, the gate lines 13A and 13B arranged by turns 
are received. Since 1st scanning circuit 22A for gate line actuation and gate line 13A are connected and 
2nd scanning circuit 22B for gate line actuation and gate line 13B are connected. Since the pair which 
gate line 14 comrades which adjoin mutually are delayed simultaneous, and changes them into a 
selection condition can be changed by the odd number field and the even number field, vertical definition 
is not degraded. 

[0042] Next, drawing 4 expresses the signal wave form where it is inputted into each 1st and 2nd picture 
signal input lines. The 1st picture signal is a signal impressed to 1st picture signal input-line 23A shown 
■ n drawing 1 , and the 2nd picture signal is a signal impressed to 2nd picture signal line 23B shown in 
drawing 1 . 

[0043] Thus, reversal actuation required for degradation prevention of the pixel which consists of liquid 
crystal since it connects with the picture signal input lines 23A and 23B with which the signal lines 14 
which two or more picture signal input line is arranged, and adjoin mutually differ, respectively and, as for 
the odd-numbered signal-line 14 and even-numbered signal line 14, a polarity can impress the picture 
signal of reverse mutually is easily realizable for every pixel of a line writing direction. 
[0044] (2nd operation gestalt) The 2nd operation gestalt of this invention is explained hereafter, 
referring to a drawing. 

[0045] Drawing 5 is the block diagram of the liquid crystal display equipment concerning the 2nd 
operation gestalt of this invention. In drawing 5 , the same sign is given to the same member or same 
component as the liquid crystal display equipment concerning the 1st operation gestalt shown in drawing 
]_ , and explanation is omitted. 

[0046] As shown in drawing 5 , 2nd scanning circuit 22B for gate line actuation is arranged on the right- 
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hand side of the image display section 21, and this liquid crystal display equipment is the upper part 
within the field of the image display section 21, and six picture signal input lines are arranged between 
the scanning circuits 25 for signal-line actuation. 

[0047] It connects, as three of six picture signal input lines 23A-23F, 1st picture signal input-line 23A, 
2nd picture signal input-line 23B, and 3rd picture signal input-line 23C, transmitted a signal to the odd- 
numbered signal line 14 and a signal transmitted to the even-numbered signal line 14 in 4th picture 
signal input-line 23D, 5th picture signal input-line 23E, and the 6th 3 of picture signal input-line 23F. 
[0048] As a picture signal, a polar picture signal with 1st picture signal input-line 23A, 2nd picture signal 
input-line 23B, and 3rd picture signal input-line 23C same to three is impressed among six picture signal 
input lines 23A-23F, and the picture signal of reverse is impressed for a polarity in three of the point to 
4th picture signal input-line 23D, 5th picture signal input-line 23E, and the 6th 3 of picture signal input- 
line 23F. 

[0049] As opposed to the gate lines 13A and 13B which the 1st and 2nd scanning circuits 22A and 22B 
for gate line actuation operated independently mutually, and were arranged by turns as a description of 
this operation gestalt While 1st scanning circuit 22A for gate line actuation and gate line 13A are 
connected Since 2nd scanning circuit 22B for gate line actuation and gate line 13B are connected and 
the gate line which adjoins mutually can be simultaneously made into an ON state, a two-line 
simultaneous actuation method is realizable. Moreover, since the latter gate line 14 can be delayed, it 
can also change into a selection condition rather than the gate line 14 of the preceding paragraph and 
the flicker of a screen is reduced, a high-definition display is attained. 

[0050] Moreover, since both the 1st and 2nd scanning circuits 22A and 22B for gate line actuation and 
the scanning circuit 25 for signal-line actuation are constituted by the thin film transistor, it is reliable 
and cost can also reduce them. 

[0051] Moreover, as shown in drawing 5 , the 1st and 2nd scanning circuits 22A and 22B for gate line 
actuation operate independently mutually, and the gate lines 13A and 13B arranged by turns are 
received. While 1st scanning circuit 22A for gate line actuation and gate line 13A are connected Since 
2nd scanning circuit 22B for gate line actuation and gate line 13B are connected, Since the pair which 
gate line 14 comrades which adjoin mutually are delayed simultaneous, and changes them into a 
selection condition can be changed by the odd number field and the even number field, vertical definition 
is not degraded. 

[0052] Moreover, reversal actuation required for degradation prevention of the pixel which consists of 
liquid crystal since it connects with the picture signal input lines 23A-23F of the 1st to ** the 6th from 
which the signal line 14 which a six picture signal input line is arranged and adjoins mutually differs, 
respectively and, as for the odd-numbered signal-line 14 and even-numbered signal line 14, a polarity 
can impress the picture signal of reverse mutually is easily realizable for every pixel of a line writing 
direction. 

[0053] The impression approach of a picture signal is not what is restricted to the above-mentioned. 
Moreover, for example, the inside of six picture signal input lines 23A-23F, A polar picture signal with 
1st picture signal input-line 23A, 3rd picture signal input-line 23C, and 5th picture signal input-line 23E 
same to three is impressed. When a polarity impresses the picture signal of reverse in three of the point 
to 2nd picture signal input-line 23B, 4th picture signal input-line 23D, and the 6th 3 of picture signal 
input-line 23F Three of six picture signal input lines 23A-23F, 1st picture signal input-line 23A, 3rd 
picture signal input-line 23C, and 5th picture signal input-line 23E, are connected to the odd-numbered 
signal line 14. What is necessary is just to connect 2nd picture signal input-line 23B, 4th picture signal 
input-line 23D, and the 6th 3 of picture signal input-line 23F to the even-numbered signal line 14. 
[0054] In addition, although the scanning circuit for signal-line actuation in the 1st or 2nd operation 
gestalt is arranged at the image display section upside, it may be arranged at the bottom. 
[0055] Moreover, right and left may be arranged at reverse and the 1st and 2nd scanning circuits for 
gate line actuation may be arranged on the right-hand side of [ further both ] the image display section. 
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[0056] Moreover, the analog switch transistor which consists of a thin film transistor may be a thin-film 
diode. 

[0057] Moreover, the number of a picture signal input line is not restricted to 2 or 6, and the scanning 

circuit for gate line actuation is not restricted to two, the 1st and the 2nd. 

[0058] 

[Effect of the Invention] According to the liquid crystal display equipment of claim 1, since both the 
scanning circuit for signal-line actuation and the scanning circuit for gate line actuation are constituted 
by the thin film transistor, high dependability is acquired and they can attain low cost-ization. 
[0059] Furthermore, since it has independently at least two scanning circuits for gate line actuation, and 
the gate line which can adopt a two-line simultaneous actuation method certainly to a gate line, and 
adjoins can be delayed and can also be made to drive, the flicker at the time of image display can be 
reduced now, and high definition-ization can be attained. 

[0060] Since the polarity of the picture signal which the effectiveness of the liquid crystal display 
equipment of claim 1 is acquired upwards, and is impressed to a signal line can be reversed easily 
mutually according to the liquid crystal display equipment of claim 2, reversal actuation for every pixel of 
an indispensable line writing direction can be easily performed to the pixel electrode by liquid crystal. 
[0061] Since two or more scanning circuits for gate line actuation choose simultaneously the gate line 
which adjoins mutually by the pulse signal inputted respectively independently and simultaneous 
according to the actuation approach of the liquid crystal display equipment of claim 3, a two-line 
simultaneous actuation method is certainly realizable. 

[0062] According to the actuation approach of the liquid crystal display equipment of claim 4, two or 
more scanning circuits for gate line actuation Since you make it delayed mutually and said gate line 
which adjoins mutually by delaying the pulse signal for actuation, respectively and inputting it is chosen, 
while the two-line simultaneous actuation method of a gate line is certainly realizable Since it is 
delayable from the pulse signal impressed to the 1st line to the 2nd line, the flicker at the time of image 
display can be reduced now, and high definition-ization can be attained. 

[0063] According to the actuation approach of the liquid crystal display equipment of claim 5, since 
vertical definition does not deteriorate while a two-line simultaneous actuation method is certainly 
realizable in order to change and choose the combination of the gate lines which adjoin mutually by 
changing the input timing of the pulse signal inputted, respectively for every field for every field, each 
scanning circuit for gate line actuation can attain high definition-ization. 

[0064] Since reversal actuation for every pixel of a line writing direction with them can be performed 
easily according to the actuation approach of the liquid crystal display equipment of claim 6, high 
definition-ization can be attained. [ indispensable to the pixel electrode by liquid crystal since the 
polarity of the signal level impressed to one signal line among the signal lines which adjoin mutually, and 
the polarity of the signal level impressed to the signal line of another side are impressed so that it may 
become reverse mutually ] 



[Translation done.] 
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damages caused by the use of this translation. 
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precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the liquid crystal display equipment concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] (a) is drawing showing each pulse input timing of each 1st and 2nd scanning circuits for gate 
line actuation, and (b) is drawing showing the voltage waveform of the gate line in (a). 
[Drawing 3] (a) is drawing showing each pulse input timing of each 1st and 2nd scanning circuits for gate 
line actuation in the odd number field, and the voltage waveform of a gate line, and (b) is drawing 
showing each pulse input timing of each 1st and 2nd scanning circuits for gate line actuation in the even 
number field, and the voltage waveform of a gate line. 

[Drawing 4] It is drawing showing the signal wave form where it is inputted into each 1st and 2nd picture 
signal input lines. 

[Drawing 5] It is the block diagram of the liquid crystal display equipment concerning the 2nd operation 
gestalt of this invention. 

[Drawing 6] It is the block block diagram of conventional liquid crystal display equipment. 

[Drawing 7] It is the block diagram of the liquid crystal display equipment of the conventional "two-line 

simultaneous actuation" type. 

[Description of Notations] 

1 1 Pixel Electrode 

12 Thin Film Transistor 
13A Gate line 

13B Gate line 

14 Signal Line 

15 Equivalent Capacity 

16 Counterelectrode 

1 7 Storage Capacitance 

18 Storage Capacitance Line 
21 Pixel Display 

22A The 1st scanning circuit for gate line actuation 
22B The 2nd scanning circuit for gate line actuation 
23A The 1st picture signal input line 
23B The 2nd picture signal input line 
23C The 3rd picture signal input line 
23D The 4th picture signal input line 
23E The 5th picture signal input line 
23F 6th picture signal input line 

24 Analog Switch Transistor 

25 Scanning Circuit for Signal-Line Actuation 
26A The 1 st data pulse input terminal 

26B The 2nd data pulse input terminal 
27A The 1st clock pulse input terminal 
27B The 2nd clock pulse input terminal 

[Translation done.] 
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40 2 6A£. *l©y— h*ttttffl^*B»2 2AKSHB 

•^^A**F2 7Ai. *2©y-H8K»ffljt 

*ieiiss2 2 Bics^t^n, y-h^i 3 Btcy-^/uu 

T.^3lttI-r^m2©y-^A;l'XA^«B^2 6 B t. m 

2<D7-bmmmmj£&®&2 2 Bic««sn, y-* 

/VlX<Dm{?5"( 5. >tf£ t Zft 2 ©^ P yVW7> A 
^3^2 7Bt^T^ ( 

[0 0 2 9] 2*®y-h8l 3 A, 13Bt2*(Dft 
§il 4 itCiOH^nT^?) 1 -3©B*H. BS«S 
50 11. IIh7>yX?l 2. *jtjJtWT*tMi*« 1 



^#§8^9-325738 



9 

-5. 

[0030] ia^a^a5 2 1 <nizM\z&m2nfzmi<D 

[0031] sg 1 srjcfg 2 (Dm&tmxtiu 2 3 ar^ 
2 3B«^n-en^s#i©«f8 1 4 tfPisc#sro« 
^$1 4 i<DBfgj«^£ejgu s^ic^^-rsffi^ 

[0 0 3 2] J£TF. Hute^Jc^iC^fiJc^nfc^Sx-YX 
[0 0 3 3] 0 2 (a) tefgi;&r>*Sg2CD&y*-big|gg 

D. (b) (a) lC*5ltsy-h*IW«ffi«[}g*«fc 
LT^5. 02 (a) fc^f «fc 5 il»T-^A-Jl/ 
7.&rjCfgl <D9Uy2rt)V7,\$, mi\Z7&?mi<Dtf- 
h»«»ffl£SEBI&2 2Afcl?lraTS/WXTaD. S§ 
2©x-5 , A;U7.SOC^2»^D-yi7^JUX«. 0 1 K 

*-rsB2©y-h»Bi(iffljfeaEiHiK2 2BtEpjja-r&A o 

[0 0 3 4] *^aS»J8©»«tbT, JB1&^*2 0 
y-M8B»ffljt3SlsllS2 2 A, 2 2BIJIlii:aai/ 

tiwu 3?aKEManfcy-n»i 3 a, i3Btc 

»13Ai:*«i«Sn«i:W:. SS2 ©y- h&SKlbffl 
£S(eIS&2 2Bty-M8l 3Bi^Si$nTl>5fe 

[0 0 3 5] Sit, 16l&^iB2 0y-h*B»ffl!£aE 
0&2 2A, 2 2 B&tf£4MftKlbffl;i£lsltt2 5 

[0 0 3 6] $<E>iC. 0 2 (a) IC^-Tct^lC, mi© 
£7 p £7 z^PX £11 2 ©£7 □ ■vi'/^X^M^tl)^ 
-fSyy^Atit^i:, A t £0 tZWOtt & IztZ^U 

-?z>t, 02 (b) tr^TJ^fc. y-h»##©ei» 

2r<a#^&Aft§t (0 1 ic^-ria^«^gB2 1 Kfcitsfi 
^«s»ffl^*iHiK2 5fi9) i-r^i. wa©y-h» 
i 4 iofcaaoy-hsi 4*as-&T»R#!»fc-r 

[0 0 3 7] ji&iixaftttffiKT*ai!§B»#5*lcJ: 
*£. Hffi©7U y^&jaan&it*. iSHIt©*^ 

[0 0 3 8] *l; t S3 (a) , ( b ) teiim • <PH& 7 
A -)V H (C&ttSlg 1 Stflfl 2 ©&y- hHffi»ffl£2 



(6) 

10 

y-h^^*l@ISS2 2 A, 2 2 Bj&t#KB*«jSa$2 1 

(a) \Z7T<t Z.OXZ, «»7^-;UHK*»t-5. SB 1 © 
x— ^/WXRtf* 1 ©£7P-y £7/t;U7.«> 0 1 \Z7prt 

a. 01 c*-ri8 2oy-h»B»ffl^aEiHi!S2 2 bi: 

10 WJjDT SM-O-XTifcoT. 03 (b) (C*5^Tfe|5)«lT 
[0 0 3 9] 03 (a) IC^-r^f»7^-;UF(C43^ 
□ y */W*a««»£:*>ttffifcfcoT^*fc«K 1#S 

©y-n»t2#aoy- 

[0 0 4 0]-*. 0 3 (a) t*fffift7-f-;i^HK 

©£7P«/£7/WXfc&«:*>tfcli£ftoTV>5fc&, 1 
20 #l©y- h»t 2#B©y- h^i«(t«PlBticSK 

thefts. 

[0 0 4 1] Z<D£oiZ. muzTfi-tkoiz. USD: 
SB2©y— httB»ffljt3SEIi5 2 2 A, 2 2BUIW: 

»uUtmi> l*>*>. xstKKsnfcy-han 

3A, lSBKttLT. *l®y-httBflM3£iElBlB 

2 2 Aty-h«ii 3 Atfimmzn, 212 ©y- his 

IifflitaH»22Bty-h»l 3Bt«Snt 

30 t (pisc 7 -f f <t tc «t o t^st -5 n t tfT-zz © 

[0 0 4 2] 0 4tegl l&rjCg§2©&jS{g>m*tA 

mmtm 1 ic^-ras 1 ©ji^«^A7j^2 3 akepjjd$ 
^2©Ii!«^ttS 1 tc^-rsi2©p 
&mm&2 3Bizma^n^mnr'$)^, 
[0043] rwcke.tc m&owmmnxti&tf&m 
an. s«r»icB*-r 4«, tn^nmuzw 

^ffl^A73^2 3A, 2 3BlcS5fifcSnT^*fc«>, «f 
40 gc#@©m^l 4tfl»#10fi^*l 4t«5^lC 

&K>ttzmmo'£imk\z&mizKmmzftijfa<r>m 
mztiz®%iz^m-?z>z\t&T%z>, 
[0 0 4 4] cm2<Dmmmm) «t. *^93©m2© 

[0045] 05 te#?gBj!©fB 2 <Dmmmm\zmz>wc& 

f^X^l/-fgI^0f*5. 0 5lCi5l^T. 01 

ic^ L^m 1 nmmMmz&z,®.^ 4 xy i^-r gii 

50 
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[0 0 4 6] m 5 fcjjrrJ: 5 tc, ^Maf^^yKg 
Bte, SB2oy-h*B»ffl3tfflHlK2 2B*«H*«* 
35 2 1 C0*ffl(riES^nT*5(5, iStfeS^2 1 ©Hrt 

6#©H*flMtA#aa*BKisftT^*. 

[0 0 4 7] 6*OlM^AA« 2 3 A~ 2 3 F©5 

wn<DwmmnAtin2 3 a, m2(ommmnxti 

®23 B»tfSB3®HHIfAA82 3 C©3**««fft 
#@Ofif»l 4tC{f^£feiiU !4©iM^A* 
^2 3D, S6 5©Hfc«^A;&»2 3ERtfa§6©ll* 
m^A*^2 3F©3#jWHS#B©«^«1 4 \Zim 

[o o 4 8] m&tmtVT, 6*(DmmtmAtim2 

3A~23Fffl5^. ^ 1 <D\S&fmAtlt& 2 3 A, jg 

2 <Dmmmnxtii& 2 3 br^s 3 (Dm^mnx^m 2 
3co3*tra-©stt©B«e#*«Biin3n, sg4© 

B*fc^A#iR2 3D, ^5©HM^A*S2 3ES 
tfff§6©B<£«^A7J*a2 3 FC0 3*tC5feO3*t«® 

[0 0 4 9] ^mmm<D^tLT, &lRZfm2<D 
y— H»B»fflj6*liI»2 2 A, 2 2 BttSWcS&ftL 

-aftfeu sstEssn&y- Mti 3 a, ubi; 
»lt. jBi©y-M8e»ffljt*iaiS2 2 A^y-h 

^S0SS2 2Bty-h*ll 3Bt^i$nt^5fc 

wa©y- us 1 4 j: 0 t>«a©y- 

M81 4$ri8e.^TS^^(C-r?.^t ; tT#?>©T% 

[0 0 5 0] Sfc, »l&^»2©y-h«K»ffl^* 
H8&2 2A, 2 2BR^m^»B»ffl*aEleFK2 5tt* 

[0 0 5 1] B5t*tJ:5l:, &1RZSW,2(D 

TttffU UA»t>. X£KER3ftfcy-h«l 3 A, 
13B»C*fL-T. mi ©y-hiSffii!lffl^*@K2 2 A 
ty-MSl3At«t»IISh5t*C. *2©y— h 
&i8»ffli££l5l8&2 2Bty-h*l 3Bt*«»ttSn 

©T\ &EMUE£$ft£'fr«c 
[0 0 5 2] *fc, 6*<OBfftfi^X*tt3^EKaft. 

»6©B«^A*«2 3A~2 3 FtCttttSnTV>« 



(7) 

A? 

[0 0 5 3] *fc. HtfMB^OWtofrftttMiBCIB**) 
©Tttft<, WAtf, 6*©Iti^A^i2 3A~2 
3F05^, 361 ©■»©#**;* 2 3 A, f 3 01^ 
{f^A2»igg2 3 CRtf£5©HfcflMIA*tt2 3 E©3 
*KH-©«tt©Wfe{g^SffliniU HI 2 ©Bftifl^A 
*IS!2 3B, f4©IiI^A^2 3DStf«6 0i 
^m^A*^2 3 F©3*(C5fe©3*i:«ffitt75^©B 

>o mmnzmQ-rzm&iz, 6 *©ia{Ma*»A#* 2 3 a 

~23F©?*> < SB 1 2 3 A, S§3© 

wmm^\t)® 2 3 crvsb 5 ©H««*iAa» 2 3 e 

^AAH2 3B, f4fflIM^l2 3DSC/l6 

<DmmmnAt>%k2 3 F©3#£«st#s©«^tti 4 

[0 0 5 4] ft*. JBlXttlB2©3fe!fi»IBfc*tt*fll 

20 [0 0 5 5J *lRtfJ82©y-h»tt|&ffl3fe3E 

{£B&*^«B©#fflKBEB£nT^T&«fc(^. 
[0 0 5 6] »Mh^>> ; X^J;t3ft«.7±Dy 

[0 0 5 7] BfMI^A*»©#*tt2:*:i;;fctt 
6#fclfi**>©-Cttfc<. y- h«B»ffij£XI9Ka]| 
1 Stffg 2 © 2 OICES-S fc©Tte£t ^. 

[0 0 5 8] 

t. «#»B»fflieSE[p|KRtfy-MftJB»ffljt*@iS 

5. 

[0 0 5 9] S&IC. y-h»«lMHj£iElHj»£il>ft< 

tt>2t>aa:t:«*T^-5fc«>. y-M»fc#LT«* 

R« , r<&y-h*SjB5f3-a:T«»S*actt)T#* 
©T, IM*H07'J y*}&&tfL-r2>ZttfX-%Z>& 

[0 0 6 0] W*^2©i^B e B x^7.7 f U-fSBlC < t'& 
t. »#m©*«7 i *X^I^£«©3&*a«»5ft4 

j6s«©ff*r6j©B*rt©steB»s«aKfTa5 
[0061] w*^3©^ B B B y-f xyu-rss©^i&* 

SlC^St, *»©y- MSlK»ffl^*0tt!i«. 

50 i;R»-r*y-M8*rai^icaiR-r*fc*, 2 7-f>i^ 
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[o o 6 2 3 m$.M4 (Dm&? j u-ii&wommjs 
mz&zt, h&mmmik&iEimt, mmm 

R-rz>tz#>. ^-bm<D2y-ommmm^^mmiz 
nm,?zz\tw2z>tmz. 2v^y^\z%\^x\v 
iy^\zmvrt%n)\,7,m^&v^m^z>z.ti$-r: : z 

[00633 WifcJi 5 <£>$tjix-i > z.-yu^mwnmmjs 
ymmmwiJjjZ.&m'Miznm-fzz.tfr-zz 

[0 0 6 4] W#^6CD>£ B B B x^X-7V-rem©ig»j* 

^t-j:^.t. swcps-r&m^gg©?^ -*co«^ 20 
mzmnznzfmmiivmtiit. mjsomm&izmn 
2 nz>m^mi£<Dm& t as n tea* * j; 5 icemd $ 

[0 2] (a) ^lS^2©#y-hSIiffltt 

(b) it (a) fc:mt*y- H»©*EE«JB*36fo-rB 
[0 3] (a) ttSF»:7>f-;UFfcfctt*!8i;fttfS&2 
ty-HB©*£E*»i*3Kto-rBIT*0. (b) tefg 



[04] jSlRtfi62©ftH#fe^A2»i»K:A2j£ft* 
«^&^£*bT0T&3. 
[0 5] *ftm<0%2<l>mm&\ZVkZ&L8> : T<< 

[0 6] ^*©fS H i7 ; 'C7>^ix^ea©^a-y^«jS0 
[07] \2v^ynnwm\ ^om^s 
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2 3A g§ 1 ©ISfttffi^ATjSI 

23B m2<Dwmmn\t)m 

2 3C i3©IM^A*^ 

2 3D *4 0>lHHt*tAa* 

2 3E fg5©Si^{S^A*^ 

2 3F ^6©IM^A*S 

2 4 7-ru*f7,4 7?h7>-^^ 
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2 6A ^l©f-?AMAMf 

2 6 B fg 2 Or-^/tJWA**? 

2 7A SglCDirny^/WAAASSB 1 

2 7B ^©^d^/^UXA^SbtP 
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